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XXVII. An Account of a Doubler of Electricity, or a Machine 
by which the leaf conceivable Quantity of pofitive or negative 
Eledricity may be continually doubled, till it becomes perceptible 
by common Electrometers, or vifbie in Sparks. By the Rev. 
Abraham Bennet, M. A.; communicated by the Rev. Richard 
Kaye, LL.D. F. R. S. 

Read May 10, 1787. 

T HE great importance of a machine for the purpofe of 
detecting very minute quantities of electricity has oc¬ 
curred to many of the cultivators of this fcience; as by fuch 
an afliftant not only many chemical combinations or folutions, 
but alfo many yet unexplained atmofpherical phenomena, may 
become intelligible. 

The labours of M. Volta have been very fuccefsful on this. 
fubjeCl by the application of his condenfer (as he terms it), 
which, by means of a thin-coated eleCtric, is capable of re¬ 
ceiving a greater quantity of the eleCtrical fluid than a com¬ 
mon infulated conductor, and rendering it perceptible by fepa- 
rating the pofitive and negative fides of the charged plate. On 
this ingenious contrivance Mr. Cavallo made a very confi- 
derable improvement by transferring the received quantity of 
eleCtricity from a larger to a fmaller condenfer, as explained in 
the Phil. Tranf. Vol. LXXII. 

Notwithftanding the very great fenflbility of this apparatus, 
the eleCtricity of the atmofphere is fometimes too weak to be 
difcoverable by it: for inftance, in fome fhowers, when the 
negative ftate of the falling rain is nearly equal to the pofi¬ 
tive Rate of the air. Add to this the trouble of keeping an 
infulated and elevated conductor fufficiently dry, and the dan¬ 
ger 
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ger of It in a thunder-ftorm. I therefore contrived the fol¬ 
lowing doubler for the purpofe of more eafily making an 
eleftrico-meteorological diary, which I undertook at the requeft 
of my friend Dr. Darwin, who hoped, that from thence fome 
lights might be thrown on the caufes of the fudden changes of 
aerial currents, a circumftance of fo much importance to the 
early growth and maturity of vegetation. 

I place upon my electrometer, deferibed in a former Part 
of the Philofophical Tran factions, a circular brafs plate, three 
of four inches in diameter, polifhed and thinly varnilhed oh 
the upper furface. On this I place another brafs plate, of 
equal diameter, polifhed and varnilhed on both fides, with an 
infulating handle attached to one edge of it. A third plate is 
alfo provided, of equal diameter, polifhed and varnilhed on the 
under fide, and with a perpendicular infulating handle from the 
center of the upper fide, fimiiar to thofe mentioned in the 
Appendix to my laft Paper. 

The method of collecting electricity from the atmofphere, 
and continually doubling it as much as required, is as follows. 
If the weather be dry, I carry into the open air a lighted torch, 
not liable to be eafily blown out, or a fmall lantern with a 
lighted candle in it, to the bottom of which is fixed, by means 
of a focket, an infulating handle of glafs covered with fealing- 
wax; in the other hand is carried a coated’ phial: then, ele¬ 
vating the flame a little higher than my head, I apply to it 
the knob of the phial, holding it in this fituation about half a 
minute. Then returning into the houfe (where the above 
deferibed doubler is kept dry, by being placed on a table not 
far from the fire), I apply the knob of the phial to the under 
fide of the find plate, which lies immediately upon the electro¬ 
meter, and at the fame time touching the fecond plate with a 
finger of the other hand. Then laying afide the phial, I lift up 
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tiie fecond plate by its infulating handle, and if the eleCtricity 
be not now fenfible by the electrometer, I place the third plate, 
by means of its infulating handle, upon the kcond plate, thus 
elevated : then touching the third plate, by firetching a finger 
over the juncture- of its infulating handle, and again with¬ 
drawing the fiqger, 1 then again feparate the third plate from 
the fecond. : In this fituation it will be apparent to electricians 
that two of the plates are of one kind of eleCtricity, and 
nearly of equal quantity, and one only of the other. I then 
apply the third plate to touch the under furface of the firft 
plate which remains on the electrometer, and at the fame time 
covering the firft plate with the fecond, I then touch the fecond 
plate by ftretching a finger over the juncture of its infulating 
ha idle ; and firft taking away the third plate, and then with¬ 
drawing my finger from the fecond, and lifting it up from'the 
firft platep the eleCtricity becomes doubled. If by this firft 
operation the quantity of. eleCtricity does not become fen¬ 
fible >by the ele&rometef, I repeat the procefs to ten ot 
twenty times, which, by doubling it every time, makes vifible 
the fmalleft conceivable quantity of eleCtricity, fince, at the 
twentieth operation, it is augmented to above 500,000 times. 
And though in defcription the above procefs of doubling to 
twenty times may appear tedious, yet when the operator can 
perform it with fufficient readinefs (which is foon acquired) 
it takes lefs time than 40 feconds. The collection of eleClricity 
from the air, and the touching and pofition of the plates, are 
reprefented in Tab. XI, figures 1. 2. 3. 4 5. and 6. 

If it be required to produce fparks, the plates are to be 
placed upon an infulating ftand, without an electrometer, and 
the procefs repeated as above till the fparks appear. 

The experiment which proves that the eleClricity is doubled 
by each operation is this. If the two Hips of pendulous leaf 

gold 
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gold of the electrometer be made to diverge to a certain distance 
by the above procefs, that diftance will be nearly doubled by 
repeating the operation. Another proof of this duplicate 
accumulation i-s, that, when the third plate is applied to the 
firft, the divergency of the leaf gold is apparently undimi¬ 
ll iihed, though in this fituation their electricity is diffufed over 
double the quantity of furface. 

That flame will Collect eleCtricity better than points was 
mentioned in my former Paper, and is very evident if two 
phials of equal capacity are expofed to the air, the one fur¬ 
nishedwith a (harp point, and the other having its knob applied 
to an infulated flame, and their electricity afterwards examined 
by the doubler. 

If the weather be rainy, an infulated umbrella may be carried 
in one hand, and the knob of the phial applied to the upper and 
infulated part of the handle; and if it rains fo (lowly as not 
fufficiently to communicate eleCtricity to the umbrella, a torch 
is carried under the umbrella, and ufed as defcribed above. 

It is obvious that fome caution is neceflary in managing ex¬ 
periments of fo much nicety, fince, by the lead friction of the 
hand on the varnifhed tides of the plates or infulating handles, 
or if the metallic tide of one plate be accidentally rubbed 
againft the varnifhed fide of the other* fome degree of electri¬ 
city is produCvd, which, becoming fenfible by the operation of 
doubling, may render the experiments equivocal. < 

To obviate thefe inconveuiencies, I join a conducting handle, 
by means of an miniating nut, to each of the plates. This 
handle confifls of turned unbaked mahogany, about three 
inches long, into one end of which is inferted a nut of baked 
wood, about half an inch long, covered with fealing-wax, 
upon the other end of which nut the brafs focket of the plate 
is fixed; by this means it is not neceflary to touch the fealing- 

wax 
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wax of the infulating nut, but occafionally to ft retch a finger 
over it to touch the plate, whilft the mahogany handle is held 
in the fame hand. 

Having found, by repeated experiments, that two clean me¬ 
tallic plates, or two equally varnifhed plates, rubbed together, 
produced no eleCtricity, I vanlifhed the fecond plate on both 
fides, but more thinly than when one fide only was varnifhed, 
and in fonie experiments ufed thimbles on the ends of the 
touching fingers. In this way the inconveniencies of accidental 
friction were in fome meafure obviated, but much lefs than I 
firft expeCted; for, notwithftanding the utmoft care, electricity 
Is produced without previous communication : therefore, in ex¬ 
periments requiring the eleCtricity to be often doubled, its com¬ 
munication may yet be afcertained by applying it to the firft 
and fecond plates alternately; fo that pofitive electricity com¬ 
municated to the firft plate appears pofitive by the electrometer; 
but the fame electricity, applied to the fecond plate whilft the 
firft; is touched, produces negative in the electrometer. 

I beg leave to add, that this method of doubling either pofitive 
or negative eleCtricity, as well as M. Volta’s condenfer, with 
Mr. Cavalllo’s improvement on it, as alfo the ingenious experi¬ 
ments of Father Beccari a with double plates of glafs, which he 
feparated after charging, are all of them to be explained from the 
fame principles with the Leyden bottle, of which they may 
be all faid to be only different applications. I (hall not therefore 
trouble the Society with any further theory on this fubjeCt, but 
proceed to lay before them the diary which I have hitherto 
kept, and during which time, I have found no difficulty in col¬ 
lecting eleCtricity from the atmofphere pofitive or negative, fo 
as to become fufficiently fenfible by the above defcribed appara¬ 
tus, though the hygrometer has fometimes fhewn the greateft 
degree of moifture. 


Diary 
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Dia 


Time of obfervation. 

Weather. 

Winds. 

Baro¬ 

meter. 

Thermo¬ 

meter. 

Hygro- 

meter. 

F 

1787. 

Jan, 23* 11 o’clock morning 

Cloudy 

W. moderate 

In. 

2 9-3 

0 

44 

In. 

of M 

I 

24. | pah 10 morning 

Thin clouds 

N. moderate 

29.44 

42 

o|M 

P 

25* 1 1 morning 

'Thin clouds 

E, gentle 

29.51 

37 

of D 

P 

25. 12 at night 

Hard froh and aurora borealis 

E. gentle 

29.56 

38 

of D 

P 

26. 11 morning 

Clear froh 

N. gentle 

29-5 

38 

ofD 

P 

26. | paft 8 at night 

Beginning to fnow 

N.E. brilk 

29-5 

- 37 

of D 

P 

27. 11 morning 

Cloudy and likely to fnow* 

N.E. gentle 

29.2 

35 

ofD 

P 

28. Jo morning 

Snowing 

S.E. hrong 

28.8 

28 

ofD 

N 

28. 40 min. pail 12 noon 

Snowing very little 

S.E. brilk 

28.5 

28 

ofD 

P 

28. II at night. 

Fair, but over-cah 

S. gentle 

29.06 

37 

O 

P 

29* lo morning 

Small rain and mih on the hills 

S. brilk 

29.06 

3 8 

3 fM 

N 

29. ^ pah 10 morning 

Rain ceafed 

D Q 

29 06 

38 

3 fM 

P 

29* 3 afternoon. 

Few drops of rain 

S. hrong 

29.06 

41 

5 fM 

P 

30. 45 min. pah 10 morning 

Fair, but over-cah 

S. hrong 

29-45 

44 

6 f M 

P 

30. 11 morning 

D° 

D° 

29.44 

46 

7 fM 

P 

31. 10 morning 

Fair and clear. 

S.W. gentle 

29-55 

44 

3 -| M 

P 

Feb. I. 9 morning 

Thick mih with fine drops of rain 

Calm 

29-53 

46 

2fM 

P 

I» H morning 

Thick mih 

S.W. gentle 

D° 

D° 

D° 

P 

2. 11 morning 

Thick mill 

S.W. gentle 

29.4 

44 

ifM 

P 

3. 10 morning 

Heavy clouds 

S.W. brilk 

29.2 

46 

3 f M 

P 

3. | pah 11 morning 

Small rain 

S.W. hrong 

D° 

D° 

D° 

N 

4. 8 morning 

Clear and frohy 

Calm 

29-3 

42 

of D 

P 

5. | pah 10 morning 

Thick mih on the hills 

S.E. gentle 

29.26 

38 

of M 

P 

6. IO morning 

Thick mih and few drops of rain 

S. gentle 

29 12 

40 

1 M 

P 

7. | pah 10 morning 

Cloudy 

S.W. brilk 

28.7 

46 

5 f M 
4 f M 

P 

7, | pah 2 afternoon 

Small rain 

S.W. brilk 

28.69 

47 

N 

8 f pah nine morning 

Clear and frohy 

Calm 

29.28 

40 

of M 

P 

9. 12 noon 

Cloudy after rain 

S. hrong 

28.75 

46 

4M 

P 

9. ~ pah 1 afternoon 

Rain 

S. hrong 

28.68 

46 

4 t M 

N 

IO, 9 morning 

Rain 

S. gentle 

28.64 

44 

ifM 

IN 

II. 12 noon 

Beginning to rain * 

S. brilk 

28.34 

42 

2 M 

IN 

12. 12 noon 

Fair, with heavy clouds 

S. hrong 

27.8 

44 

i af M 

P 

13. | pah 9 morning 

Veryfmall rain, thin clouds 

N.W. brilk 

28.1 

44 

!' IfM 

'N 

14. and 15. abfent. 

16. IO morn. 

Small rain 

S.W. gentle 

28.83 

47 

3 s M 

0 

N 

17. IO morning. 

Very few thin clouds 

W, gentle 

29.42 

44 

P 

18. I afternoon 

Few white clouds 

W. brilk 

29 42 

48 

1 M 

P 

19. 1 1 morning 

Few dihant clouds 

N.W. gentle 

2 9'53 

47 

IfM 

P 

20. II morning 

Over-cah 

N. gentle 

29.47 

46 

if M 

P 

21 • 3 afternoon 

Heavy clouds 

N. gentle 

29.42 

47 

IfM 

P 

22. II morning 

Few white clouds 

N.E; gentle 

29.4 

40 

ofD 

P 

23. | pah 10 morning 

Over-cah 

E. brilk 

29.38 

40 

if D 

P 

24. IO morning 

Clear and frohy 

S.E. gentle 

29.32 

42 

ofD 

P 

25. | pah 12 noon l 

Few clouds 

N.W. hrong 

2 9 23 

46 

1 M 

P 

26* | pah 10 morning 

Clear 

S. gentle 

2 9-3 


°f D 

P 

27. mentioned afterwards 

28. | pah 12 afternoon 

Few white clouds 

W a hrong 

29.07 

T J 

48 

8 

0 

P 

Mar. 1. 2 afternoon 

Few drops of rain 

S.W. hrong 

28.68 

5 ° 

3t M 

N 

f 2. IO morning 

Small rain. 

S.W.very hrong 

28.35 

47 

4 f M 

N 


N. B. The thermometer and hygrometer were placed where they were not likely to.be alt< 
fixed up three years and upwards, during which time its index-has movec 
Voi*« LXXVII. 
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Diary of atmofpherical Ele&ricity. 


ygro- 

£le£tri« 

Inftruments to 

Number of times doubled, and other obfervations. 

aeter. 

city. 

collect. 

.n. 

3 |M 

Pofitive 

Torch and bottle 

Plate once lifted up* 


Polltive 

D° 

Ditto. 

H d 

Pofitive 

D° 

Ditto. 


Pofitive 

D° 

Ditto, no fironger than before. 


Pofitive 

D° 

Ditto ; a firong bottle was this day tried, which appeared to collet as Well as any. 

H D 

Pofitive 

Umbrella 

Doubled. * 

)|D 

Pofitive 

Torch and bottle 

Plate once lifted up. 

3 |D 

Negative 

Umbrella and torch 

Ditto, 


Pofitive 

Torch and bottle 

Doubled. 

0 

Pofitive 

D° 

Plate once lifted up; divergency of the leaf gold very great* 

ifM 

Negative 

D° 

Ditto, but weaker. 

jf M 

Pofitive 

D° 

Four times doubled. 

ifM 

Pofitive 

D° 

Plate once lifted up e 

,|M 

Pofitive 

D° 

Ditto. 


Pofitive 

D° 

Ditto; the hygrometer was higher than known during above three years* 

5~l M 

Pofitive 

D° 

Ditto. 

ifM 

Pofitive 

Umbrella and torch 

Three times doubled. 

D° 

Pofitive 

Kite 

Strong fparks were produced from a firing 260 yards long, with brafs wire in if* 

[|M 

Pofitive 

Torch and bottle 

Plate once lifted up, very firong. 

5f M 

Pofitive 

D° 

Ditto, alfo very firong. 

D° 

Negative 

Umbrella 

Twice doubled ; a few minutes after the torch was tried, when the rain had ceafed, a) 

D 

Pofitive 

Torch and bottle 

Plate once lifted pp. 

>|M 

Pofitive 

D° 

Ditto, firong. 

1 M 

Pofitive 

D° 

So firong as twice to firike the fides of the*electrometer, and fenfible without the pla 

ifM 

Pofitive 

D° 

Plate once lifted up. 

li M 

Negative 

Umbrella 

Ditto. 

3 |M 

Pofitive 

Torch and bottle 

Ditto. 

4 M 

Pofitive 

D° 

Ditto, 

IfM 

Negative 

Umbrella 

Ditto, 

ifM 

Negative 

Umbrella 

Ditto. 

2 M 

Negative 

Torch and bottle 

Ditto, 

ifM 

Pofitive 

»° 

Ditto. 

[f M 

Negative 

D» 

Ditto 1 < 10 minutes after the rain ceafed the electrometer was weakly*negative, and £ 

ifM f 

Negative 

D° 

Ditto. 

0 

Pofitive 

D° 

Ditto, 

i M 

Pofitive • 

D 3 

Ditto. 

ifM 

Pofitive 

D 3 

Ditto, 

[f M 

Pofitive 

D° 

Ditto. 

ifM 

Pofitive 

D° 

Ditto. 

>f D 

Pofitive 

D° 

Ditto. 

if D 

Pofitive 

D° 

Ditto, 

if D 

Pofitive 

D° 

Ditto. 

1 M 

Pofitive 

Lantern 

Juft fenfible to the eleftromefter, without the doiibler. 

if D 

Pofitive 

Lantern 

More fenfible, the lantern being elevated fifteen feet high. 

0 

Pofitive 

Lantern and bottle 

Four times doubled. 

jfM 

Negative 

Umbrella 

Often doubled ; a few minutes after rain ceafed, and the ele£irom£ter became pofith 

IfM 

Negative 

iiCT.TOimff.i7mi 

Plate once lifted up. 


.be altered by accidental heat. The hygrometer confifted of fifteen feet of whipcord, fulpen 
i moved within the fpace of 14 inches, which is therefore divided into inches and eighths^ mo 

U u 
















m 


tions. 


as ar^» 


in it, 

ceafed, and a much ftrongerpoEtive wasproduced. 
at the plates* 

e, and 5 minutes after that Wrongly poGtive, 


ne pofitive. 


fufpended horizontally: it has been 
1% moift and dry. 
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The atmofphericai eleCtricity was fometimes fo ftrong as to 
need no doubling, and moftly required only one application of 
the fecond plate, yet I frequently found it neceffary to repeat 
the procefs from two or three to twenty times. Perhaps the 
exaCt comparative quantity of electricity refiding in the atmo- 
fphere might be meafured by the number of operations re¬ 
quired to render it perceptible by the electrometer, all other 
circumftances being cautioufly attended to. 

If the eleCtricity of the atmofphere fhould happen to be 
much weaker than I have yet found it, there remains not only 
the refource of doubling oftener, but the capacity of the in- 
ftruments may be much increafed; as, firft, by ufing a larger 
flame; fecondly, by elevating it higher; thirdly, by collecting 
the eleCtricity with a very thin glafs ball, filvered within, and 
coated on the outfide in the common way, or gilt; fourthly, 
by grinding and polifhing the plates of the doubler very 
exaCtly ; fifthly, by making the experiments in an advantageous 
fituation. In all thefe particulars my apparatus was defective, 
yet amply fufficient for the difcovery of the atmofphericai 
eleCtricity. 

After confidering the fuccefsful effeCt of flame, in collecting 
atmofphericai eleCtricity, I placed an infulated lantern upon a 
pole about fifteen feet high, and fufpending a gold thread from 
the lantern connected it with the electrometer, and was agree¬ 
ably amufed with feeing the pendulous gold leaf open and Ihut 
with every palling cloud. 

On the 27th of February, 1787, when there was a confi- 
derable milt whillt the lantern was thus elevated, the leaf 
gold frequently ft ruck the fides of the electrometer; and, in 
Vol. LXXVII. X x about 
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about an hour, fome drops of rain beginning to fall, the 
appearance of electricity with this apparatus entirely ceafed, 
though I elevated the lantern feveral times in the courfe of 
the day. 
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Diary of ntmofplicHcal EJeffrlcity- 


m 


Tame of i^bfEL-vatEori. 

Wtithtr* 

Winds, 

Bane- 

merer- 

TheriiL*- 

meter. 

HygrtJ* 

Jivetcr^ 

fileflri. 

ciiy. 

InGnimtnii tc 
odl eft. 

■ 



ip- 

i* 




Jan. 53. ti o'dotfe monving 

Cloudy 

W. nipdcnte 

’ ^9‘3 

44 

Oi M 

Foti tive 

and bottle 

24- | pift po moJtiing 

Thin L-SGiads 

N. xundtritc 

^944 

4^ 

c; u 

Fpdftwne 

D* 

3 V 1 a murnang 

Thin elooidi 

E. 

3 9-J 1 

37 

Of D 

FgCtrve 

i> y 

15. iantnaght 

U^ral froft and aurora HokrIIe 

Er grntlE 

19.5^ 

33 

D 


U 3 

26. t E muL'ftiiLg 

Clear fro-ft 

N-. gentlu 

19-5 

38 

13 

rajilire 

D* 

I [j-11: ^ 4t nig?it 

Beginning to fnow 

N*E* bus 

2 9'5 

37 

of r 

Pi>ftEwc 

U™1»rel1 R 

2J. 11 murning 

Cloudy amd likely Id fnOrf 

gentle 

2 ?-* 

35 

0} D 

Po(i tiv* 

Torch and battle 

aft. mariLing 

Snowing 

LS. r.. (liahg 


18 

□t D 

N eg j tive 

Or.ibrctls xind c-j rch 

?tt r 40 m in. ^il 12 noon 

■Si&o^img ry little 

$.E brilk 

18,5 


01 D 

Poiitivt 

Tujth and l;c-ttlc 

2#l 11 nt jiight. 

Fair,! bu£ t:>vii r- cn ll 

Sj gcmle 

29.G6 

3? 

D 

FcfitiTi 

»- 

j y. IQ imoming 

Small rain jnd mil on the balls 

S* brift 


3 a 

3% 

^CglEiv? 

tj 5 

29. | p:ill IQ Tn<?TTling 

ft.iin eeafet 

D' 

29 q6 

3® 


PbfLtive 

p n 

29, j. nfrernCMEi. 

Few drop! oc“ raEn 

S* ftrang 

29,06 

41 


F-ufiiive 

»' 

3.0, 45 iTJirv, jjaft 10 nwmias 

Knar, but over-call 

S. Aro«i£ 

^■41 

41 

ti M 

fipfitLV^ 


g>0. 11 morning 

D J 

IV 

*9 44 

4$ 


poSiLve. 

1^ 

je. id Ji-iorniiPg- 

Fair ^nd -rlear. 

S.V- r r gentle 

~9 SS 

44 

3t M 

] 7 *Sin ! e 


Ftt>. i» y mojniiiK 

Tbacl; mill Tvjch fiist drop? of mi-n 

CjIjb 

a 9- 43 

46 

M 

Pt-iStn's 

Uccbre^a snd tmjcb 

1. 11 nriof ning 

Thsrl; ndft 

S-W- gentle 

1>■ 

u* 

U 1 

fuGitve 

Kite 

2. a p morning 

Thick mbt 

3.W. nntlc 

19,4 

44 

if M 

Pofl l EV^e 

Torch and bottle 

3. 10 morning 

Heavy -cSIpudi 

fr.W r . hrift 

19,2 

46 

3 tM 

l a ufilivc 

U" 

3. f [>UT 3 t UL3imili£ 

Small rain 

S.' v , Urong 

D* 

n* 

D® 

Negative 

IMrflfi 

9. S. morning 

Clr±r and frufly 

Calm 

193 

4-2 

p 1 n 

tv littve 

and. bottle 

5. j piA bg moraiing 

Tlbiet n-iil or. the laiLU 

S.E- g^^tle 

29. 

3* 

OJ- M 


u* 

&. 10 iiHurning 

TUIcIl renit 2nd Eu;v dropa of min 

&. gentte 

39 12 

40 

1 M 

Pdltive 

D 6 

7. i pn!t ib rrnormtig 

Cloud) 1 

s r w h bnfc 

38^7 

46 

5|M 

PflfLfi™ 

U‘ 

y, ■! pnft 2 afternoon 

Small tain 

SAV,bndt 

28.09 

4? 

M 

Scgjfirt 

Umbrella 

H i pall mine truing 

Clear and froGy 

CiEm 

, 29.38 

4D 

Of M 

yufitivE 

Tgrch and bottle 

0. T i j-jDfrn 

Cloudy after rain 

S. fipnoig 

3*-f j 

46 

4 .W 

Fofitive 

U 4 

914 1 

Rjin 

Lining 

28.&B 

46 


Negative 

UiTbrdli 

JO- 9 rnnrnhig 

Rain 

S, grutlp 

38^4 

44 

l£ M 

Ncga'.Lve' 

Ujnbrdlj 

] I. la nOon 

Begin niog to rain 

S, bn(k 

28.3+ 

4' 2 

2 M 

NcgiTLve 

Tore li and Iwrttle 

1-2. 11 poop 

Fnirj with heavy cloud 1 

5. firing 

27.y 

44 

2f M 

PgSqw 

D 1 

lj. ] 1 13l s 9 morning 

Vtry Lcrwll riln, c bin'clmi^i 

KxW. br iflt 

1B4 

44 

1JM 

XegaiLvc 

U* 

14, -nno 15*+ P^bfcnt, 








16. Id m-rcrn* 

Sn:iU rain 

S.W, gentle 

eB.Sj 

47 


Negative 

I? 5 

J^. a* Tfioming, 

Vcfy fc-.i lliirt cSiHids 

W, gtnrEe 

29.42 

44 

D 

Pofitlvc 

rr J 

18. 1 aftEtntlDII 

FeiV white doudi 

w. brift 

29 42 

48 

i M 

Fefitive 1 

P’ 

19. 1 ] mailing 

1 Few diLkni clouds 

K.W, gentle 

*9-53: 

47 

i|M 

FofiLive 1 

V* 

2C. B E anoinimg 

Onr-cal 

N+ grtule 

*9-4? 

46 

i| M 

Pofiiive 

IF 

Sr. 3 riftcrnoon 

Heavy tloud* 

i N- gen-tEe 

59.43 

47 

(t-M 

Pofitave 

3X 3 

aa, 1 r irionaiug 

Ft^-v white cEouda 

! N-$. gciuk 

59,4 

40 

0^ D 

pofitrva 

D* 

jj. pn-fl ED rt LG rating 

Oier-cait 

Eh lirific 

29,38 

40 

ifV 

Ipofirivn 


24, ID murnin-g 

Cbtir and frofly 

SrE- gcntEc 

39,^3 

4 2 

of n 

Fufitrvfi 

tP 

2 j. J pail a i noon 

I'cvr cloudi 

X.lYi ftr<sng 

3 9 3 3 

4* 

1 u 

P^fitlvc 

IjDttrn 

i pifl aD morning 

Clear 

Si grntic 

*9 J 

4$ 

O' D 

FoGEivc 

L^nccin 

2^. nicTLPioned nfttfwjrdi 








, 2 3, j paf? 12. ftcruoon 

Few wbitecl^udi 

firaig 

?9-°J 

48 

Q 

Foljiive 

Lantern and tattle 

; Mar. I- 4 afternoon 

Few dxopi of rain. 

S.Wi firong - 

28.68 

5° 

3t M 

Nskgaiivf 

Umbrella 

2. 1 o morning 

Snn! 1 rain. 

S r w r .-very ftrong 

2jt -34 

47 

4f« 

: Ne^atiT^ 

i Umbrella and ranch 


Kumbtr of tlnet doubled, ir,d o'Jitr.oLilerwjidnr. 


Plate met Jffte 4 gp. 

Ditto. 

Ditto. 

Pitli?., is* ftr-FTl-ger than. bcreSTt., 

Ditto; 1 ilrong fiottk Tva* this day trkdj. which flppcarei! to e^Hcft at w*U ai arw. 

DouhScti. 

FEat? no ct lifted up. 

DeEU, 

Doubled, 

PJjcc unci Jaftcd up; divergeocy of the twf gold very great* 

I>iltci 3 Jaut wc-ile^ 

Four times 4^::-1 £ I □! h- 1 d, 

PIAtfc uncc lifted up. 

Dii to* 

Diittxj tbc hygroFwfer Higher (Hsn known during above lhr« ptifJii 
Dkto. 

Tflfre times rlrji ih’dd h 

Strang f[Mrtf were produced fr™ j itring ^ 6 d jards Eca^ with brmfi wire in Lt, 

Plate *i>« lifted up t r?xy ftrong, 

Di Eto t ulti- very flrUng. 

TwIm doubled j a few minutci after the tGich wai triedi when the ralo had eeakd* and 3 mu&h ftr-nnijsrpeGtcYt Wtll produced* 
FEnrc ozicc Gifted up+ 

Ditto h Lu-ung, 

5° flfoog a# t-A-iet t* finite the fidci of the dearamef*r p and feofibCe without the platen 
Plate tioce Lifted up. 

Ditto. 

Dido. 

Ditto. 

Ditto* 

Ditto. 

Ditto* 

Ditto. 

Ditto|. 10 rnanu^* after the mo ceiftd eIlc tfcftjoHKt^r wa* wealcly negative* and $ mEflUtfit after that itwr.jjljr psliGtYEf 

Ditto. 

Dittos 

Ditto. 

Ditto* 

Ditto. 

Pitro. 

Ditto, 

Dim. 

JDitto. 

jutlL feollUe to (be eCtfljofticter p Tvhhout the dourer* 

Hfotc ftnfitde p the lantern being debated fifteen feet high* 

Four timet ilonhEtd* 

Often doubled; a fcvv miirucei after rain ceaftd, and the elcBracrfitcr tttAmfc jraFithr- 
E'hte onc« lifted U| 3 _ 


N. B+ The thtr^omefer add hygrometer were placed where they were not likely to.be altered by accidental heat. The hygrometer con fitted of fifteen fcet of whipcord, fufpended horizontally: it has been 

I] \t!tl Uj] .'Er5^ H? ' Jf, ' :1 iidL 11 mu^irn l dairm/r mm h.-Hl p-in-iA iWj- ■ n J* ■■ Ux. u .i,. J ■.!_ j*."t ■ ii j- ^ . . . -T _ _ ._ * 
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ircc years aud upwards, during which lime its index has moved within the fpact of finches, which is therefore divided into indies and eighths* Swift and dry. 

U 0 


